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(57)Abstract: ' 

PROBLEM TO BE SOLVED: To provide a oxide thin film 
element in which a functional oxide thin film consisting 
of a high quality oxide epitaxial layer is grown on a 
substrate of a Si single crystal and its production 
method. 

SOLUTION: A oxide thin film is epitaxially grown on such 
a metal sulfide placed directly on the surface of a Si 
substrate as a buffering layer as In2S3, AIInS3, CeInS3, 
LaInS3, CaIn2S4, MgIn2S4, MnIn2S4, BaIn2S4, MgS, CaS, 
and MnS. The Si substrate can be used as a bottom 
electrode, when the electric conductivity is improved by 
doping the metal sulfide with tin. When a metal sulfide 
epitaxial thin film is formed directly on the Si substrate 
surface, preferably the sulfide be sulfur-terminated and 
a metal thin film of the platinum family be inserted on 
the buffer layer. 
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?A (Rh) , >f y^^A (I r) , /^v^A (P 

a) , a& (pt) Starrs, -ttt^co^jsti, 

1Sj££fc 9 , «HP*»tt**t^P*tO- 3 8 0 3 1 nnu 
0. 3 8 3 9nnu 0. 3 8 9 Onm, 0. 3 9 2 3nmT*fo 

(0. 3 8 4 Onm) JC*gEi5V>„ ffift^y7r-i 
SrS iO#^ft*i:ifi<*SJ:5^aiA/«»fr, «tft« 
fc &&JR0>»^£«*>^ v^&ft < -r* Z.t& 

W/i^n^*^ M»ft*tt, 0. 3 9nm<£>1£^-^C 
[0 0 3 8] &JR»Bt±^IMb»«S:**S*SR, Bfe 

sms jut ltv^ot, mtvom is 

[0039] s/y 3V^iS»*«±fc*ii«ft*^feft 
8/<y7r-l * *T»ft«fMt*:* f * * ^> ir 

tt, S i *ffiOfflf»fbSr»w*ofc« % Si»$:10 

-5 - i o- 4 Paa«o«t*o3K«Hcs b-rh<Dt-rz> 0 
[0 0 4 0] *<o±5ici-*uis i*ffi*s. 8Mc-o*MS 

ffiftoagfltfS 1 0- 5 - 1 0- 4 Paa«5fiEMbT^S«£{b^ 

-T6 fc s i *Stt, i *®^S^«£HJW^"eig^tb5o 

[0 0 4 1] SiOittSro<S4M^^/^ 
— - 2 0 6. 5 kJ/mol-Cfc »9 , S i fc »tfO 
(«TS i CfcR-f) Sr»rirt"6feril*^ 
m^/ix^— CE>S$-6 0kj/mol«fc «9 fc<&V\, iotSil 

«a*:«*as»oT^fcfc ITt, S i*Sf^^tbJ:«9 



10 

«ixi o- 4 PaS«^-rntffi< r<off^tt*5 
ifc-r*uf, mmmm&mit)>m^tfxm*<D&-m-e 

g^tU5ffi^fc?)o <tor, 10" 5 ~10- 4 Pa 

sae-es iofikftuNi^A^tts. *csos ism**! 
u *tiek±.<Df 9 ^^mtm (sisz ) tt^itu* 

K Si *ffi(i 1 ^JR^B^BtSim^-eiBfctbfcS^SK 
# (D * 3e £ Mi x. 5 flsffl 5 . 

[0 0 4 2] 0Jx.fi, ^«/l/l«ftft^i(^ot 

siw-rso 0 3 (b) «\ x\**/\sm<otitikVo<Dm&& 
(ooi) ffi^fT^sa^JtTafc^sayiJia 

Td»6*2, »4* *8JBBtt:«fta s 8 

fi^tti^o si (ioo) ffi±<^ra— <S«l*9{Ct>** 
20 ffit-S i^8fi#fti~5o ^ttfMOS i te, ^> 

^y >->/^>'K^-?:^t j etb2o-roi^o 0 

[0 0 4 3] itHft^¥«:2*)$oO-C, 
/^S^iig^liTS, S i (Df^yyi/ytf^ K£r 
J^$Si"Sr b&X%Z> 0 fc/cU S i JK^<DEJBfc:MU 

30 l^*^*T?H:ft*&*v\ b^U. 8ifc5^2l^ 
[0 0 4 4] 

y~7 7 -12 fc bT 1 % 0«Sr*tf«lE{t>f 9 ^ 
[ (I no. 99 Sno.oi ) 2 S3 ] > iil3tlta^ 
(^TPtfcfS-T) , *&^faSES4fcbT/^^^Aj^ 

xhnyf^A (SrRuOa , &TS RO fclElT) . 

»»*#*5 fc LTf^^y ^^hnyf^ 
[(Bao.s Sro.s ) T i O3 > I^TB S TO fcfS 

f] s ±$PS®6 fc LTSRO^ roMl(c8JS*ttT 

P5 0 /^77-|2, *m®3, t&^fESS4. ttK 
50 tftfS, ±as«ffi6<D»Sttl/^ttfc<Sjl 0 0nm-e$> 
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So 

[0 0 4 5] raii4^SRO[«itt-Cfc^ * 
fc, h^ B e 0 ^i-5^, *:<r>&*fem± 

0. 3 9 2 8nmt*$)^ 0. 3 9 2 3 nmCO P t t 0 . 3 
9 5 2mn^)B S TO S ^ ^a»CSg$^5^fflS:t 

5 G (h 2 so 4 ) tmrnt^m^ (h 

2 02 ) t<DU&m, (hf) . r^^r* 

(NH4 OH) ^ig^fbfciiiTk (H2 O2 ) b<om& 

mm (hci) t^mitT^mTK (h 2 o 2 ) tco^ 

[0 0 4 6] MSOSiSfil^ *^V*®!J8y$fi: 
<D^^>-y<—^Atl, 1 X 1 0- 6 ?a(DM^S<OhtX*S 

i S«l 4rJK)8 5 O'CtciPfRi-rSo 

6 0 OX^Tlf, WEfflfiE;^y7r-Ji2S:J?:* 1 0 

0nm8i^i-5o UJB-(Sn) Ctt^tln2 S3 

|3^)P t £J¥£ 1 0 OnrnKJ^-TSo P t (D^^-^^c 
0. 3 9 2 8nm"Cfc9, mfl5In 2 S3 cOt&^-^Sfc 

1. 0 7 2 4nm^>l/2(DSJCl/7"2tCia(3ftSSi- 
S 0 tftb*»Pt(0 [10 0] jfrlRjj&Slnz S3 O Cl 
10] ^iftfcWftJIK^EJJtri:**^^*^^** 
Sri"S 0 "*fc, Pt£rln 2 S3 coltKlf^^t 

BBj: *3 ^ T fc ^ fc° * $/ * /i- jAA * «r ffi ( z. i~ S . 

[0047] tv^^/^^^ci^ fe^mmmin 

Silftl 5 OB S TOI5: 1 0 OnmKIt^o * 
CO_b^ N _h$B®®6 t LTStfS RO§l£ 1 0 0nm8£jg| 

ffilttta^c B S TOKOiiTt^S ROHSSrfflV^fc 

[0 0 4 8] roj:9l:tt, b s TOJg|£:^®#:<^:i- 
s:^r^^ e i/^£f1^Lfco s i mwLi ZTummt u 

tc, 0. 3MV/cm ^>fBlf»flH-*5»5»ix««tt, J» 1 
X 1 0- 6 A/cm 2 T*foofc 0 

[His^j2] mmmi kmmtmmjjmcx*) , 

7-l2i:lTIn2 S3 <fcft;b 9 K I n <0 1 % 
^frLa I no. 99 Sno.01 S3 SrfefcA^ BSTOHH£ 

[0 0 4 9] Si 1 £T£l$S®<*: U ±351116 £ 
<OM^«BES:Hl*PbTW3eLfci:^%, BSTOSHcOfl 
W2: 7 1 OCOfttf^bftfco 0. 3MV/cm com 

#3fiS*-*5*t5a^fi«Ett, 85X1 O- 7 A/cm 2 "Cfeo 



[0 0 5 0] Si g«i±K, ^y7r-l2t Ui 
% <D<BSr&t? C a (Ino.99 Sno.01) 2 S 4 , 

3<hitpt, »fiii4tLtsRo > ^smmfom 

S^LTBSTO, ±31i6i:LrSRO^\ r. CO Jig 

lOOnmtfc^o 
10 [00 5 1] ft^Iti 4 S R O ( iiltt tfe «9 , * 
f z> g^n^j;^ hat***-*"**, *<7>»^**Wt 
0. 3 9 2 8nnre£>9, 0. 3 9 2 3 nm<D P t t 0 . 3 
9 5 2nmOBSTOSi:SraJK«J^ig£*-ti:Sf^ffl*i- 
S Q 0 2^R«ff^^^^^<O»iS*«fe*KT^3fi-< 
So S i X4£«r£ffi0!l 1 ^iCRCA^St^t 

So 

[0052] MSmcos iSfil^ ^^y#§aBt*« 
co S 1X1 
0 " 5 PaO J[gg«CD t -0 S i Sffi 1^8 0 0 TJKlPJIfc 

20 i~So dz^mkVo*£.f&-tZ>?- J r So 1 

x 1 0- 5 PaC0^^r^^W^— SriUfcU 1 #fHS 

«a*8 0 o^-esm-rso 6 o o 

<C{;iTtf\ Ca (Ino.99 S no.oi ) 2 S 4 1 0 

OnmMJgl-rSo l%ffi (Sn) KHSlSnfcC a (In 
0.99 Sno.01 ) 2 S 4 te.1&W8ibt£Z>o 

[0053] 5\zmzx'<*y?$immmftx\ mmms 

(DP t &mt$ 1 0 0nmMlSt1-So P t COte^-5££fcl£, 
0. 3 9 2 3nm-Cfc"9, C a I n 2 S 4 COt&^^C 1 . 
0 7 2 4nmC0 l/2CO^(Cl/V"2^t5^t@^-rSo "t* 
30 ftfr^P tCO [10 0] **fn]^C a (I no. 99 S 

no.oi ) 2 S4 co [110] ^ift^spfrftjoR^-EWSri: 
S^e 0 ^^rv^-r/^ft^-rS 0 PtSrCa (In 

0.99 Sno.01 ) 2 S 4 co±t£®i)K-f S - 
Sgf4, ?SSim*g 5 60^b^^60i4JK(C*3V>T 
^b^driz-r/U^fi^nlHg^-rSo Ca (Ino.99 Sn 
0.01 ) 2 S 4 (iMftJtltCa (Ino.99 S 
no.oi ) 2 04 KLgfbU 

[0 0 5 4] ttV^T^^y^fetCiO, *&- : ?-P^4CO 
40 SROBISrl 0 0nm»IRi-S. SROKW^SSfiHI 
AL* B H 0 <l:t5tO. 3 9 2 8nmT^^9, Pti^jxft 
So 5E^ % ^^5/^j£tCj:i9, ^SI@ft:/i5cOBSTO 
K«rl 0 0nm$Si^i-So BSTO^JlftttO. 3 9 
SnmT^fc^, mtSROKv^mo ^:COii(C, 
±$B«fii6 i bTUVSROKSrl 0 0nm8iKi-So B 
STO^<D±T{-SROKS:fflV>7tco^, ilE^ofe^M 
^OftfetC, B STOR©#ffi-e©»**»S:!SCIftt) 

fo So 

[0 0 5 5] CtMtt, &JR«-^^^S:ffl^'C»Wfl«U-*3 
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B STOR<0«Wi LtjR7 5 O^tttfftE, 
itfco 0- 3MV/cm 0«#3ft*(C*3tt531tt«SfE«. 
2 X 1 0- 7 A/cm 2 T*fcofc 0 S i XtR$tS<omM^Wt 

[0 0 5 6] 

-etfc 0 (Mx I ni-x ) 2 S3 i^MI n 2 S 

4 m(D^mmtm<ox o^-o^^j^^^mmt 



10 



4*. mt^-v*^*?^. mt^^y?^. mt^^x^ 

,[@1] T^ISMtcj&^^K'fbiKifSWR^coWfffiHo 
[EB 2 ] ^MiCid^^ffjoiMkftafBISll^^WrffiHo 
[El 3] (a) tt^tr^/^itto^ffift^, (b) B 
(0 0 1) ffifcW*8«^JK^EMH. 



1 

2 
3 
4 
5 
6 



S ill 



[Hi] 



SrRuO, 



BaosSr^TiOj 



SrRu0 3 



Pt 



(7 n O.»&lo.oi)2S3 



T 



3 

-2 
-1 



[12] 



SrRu0 3 



Bao^SiQ^Tia, 



SrRuOa 



F>t 



CaQfagggSiiojOaS^ 



T 



3 

2 
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